Study of Drive System for Linear Induction Motor
Using Magnetic Energy Recovery Switch Keywords: magnetic energy recovery switch, linear induction motor, power factor correction This paper describes a new power supply for driving linear induction motor, especially for trains. Magnetic energy recovery switch (MERS) is a series type reactive power compensator which can improves the power factor by increasing terminal voltage of load. For driving linear induction motor of train, the MERS can increase propulsion and brake force without increase of inverter capacity.
The proposing power supply is shown in Fig. 1 . The MERS is a switch module which consists of semi-conductor devices and a small DC capacitor. The voltage of the capacitor is allowed to change dynamically and even becomes zero. By this configuration, the power factor of the output of voltage source inverter (VSI) is improved. Therefore, DC capacitors of the VSI can be reduced and Switching losses of MERS will become small because of one time switching in one cycle.
Experimental results using a linear induction motor confirms that MERS can reduce capacity of the VSI or increase output with the same VSI capacity as shown in Fig. 2 . The number of devices and losses are evaluated on large scale drive system. Only VSI configuration and combined configuration of VSI and MERS are compared. The MERS has some disadvantages because of series connected full-bridge configuration. A half-bridge type of MERS is shown in Fig. 3 . This configuration can reduce the number of devices and losses. Table 1 shows the estimation. By using MERS, both the total number of devices and losses are reduced, especially by using half-bridge configuration. This paper proposes a suitable power supply for driving linear induction motors. The power supply consists of a voltage source inverter (VSI) and a magnetic energy recovery switch (MERS). Circuit configuration and operation principles of the power supply are described. Power factor correction by MERS can cause an increase of the output power. Technical advantages of using MERS compared with increasing voltage rating of VSI are discussed. Some experiments with a linear induction motor were conducted. The results confirms that MERS can reduce capacity of the VSI or increase output with the same VSI capacity. The number of devices and losses are evaluated on large scale drive system. A half-bridge type of MERS is proposed and discussed. The half-bridge MERS improves disadvantages of using MERS.
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